United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
I nilid Stall-, Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. CONFIRMATION NO. 



10/529,334 03/24 
7590 

Siemens Corporation 
Intellectual Property Department 
170 Wood Avenue South 
Iselin, NJ 08830 



Werner Lindemann 



2002P12810WOUS 



GUPTA, MUK'll. MI C! 



PAPER NUMBER 



DELIVERY MODE 



Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 



PTOL-90A (Rev. 04/07) 



l/ffflrC? nVrliUli Otfff Iff ids y 


Application No. 

10/529,334 


Applicant(s) 
LINDEMANN ET AL. 


Examiner 

Muktesh G. Gupta 


Art Unit 

2444 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address — 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )KI Responsive to communication(s) filed on 08 October 2009 . 
2a )^ This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 14-35 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) |EI Claim(s) 14-35 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

20 Certified copies of the priority documents have been received in Application No. . 

3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attach ment(s) 

1) ^ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) □ Information Disclosure Statement(s) (PTO/SB/08) 5 ) □ Notice of Informal Patent Application 

Paper No(s)/Mail Date . 6) □ Other: . 

'TOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100125 



Application/Control Number: 10/529,334 Page 2 

Art Unit: 2444 

DETAILED ACTION 
1 . Claims 1-13 were cancelled with previous amendment 
Claims 14 and 28 are amended. 

Claims 14-35 are presented have been examined on merits and are pending in 
this application. 



Response to Amendment 

2. Acknowledgment is made for Applicants Amendments for claims filed on 
10/08/2009. 

Applicants Amendment necessitated updating search and hence new grounds of 
rejections. 

Applicant's arguments are deemed moot in view of the new grounds of rejection 
as explained here below, necessitated by Applicant's amendment to the claims, 
(i.e. "setting up a connection between a first network element and an external 
device, the connection being set up such that the unique address of the first 
network element is converted to an address valid for the external device; if the 
message header entry is determined to characterize an expanded packet- 
oriented protocol, establishing a temporarily transparent connection between the 
first network element and the external device, the unique address of the first 
network element that is valid for the external device being transferred to the 
external device without converting that unique address for a duration of the 
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temporarily transparent connection ") which significantly affected the scope 
thereof. 

Applicant's arguments with respect to amended claims have been considered but 
are moot in view of the new ground(s) of rejection. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 14-28 and 32-35 rejected under 35 U.S.C. 102(e) as being anticipated by 
US Patent Publication No. 20030236916 to Adcox, Timothy D. et al., (hereinafter 
"Adcox"). 

As regards to Claim 14, Adcox discloses, method for transparently exchanging 
data packets of a packet-oriented network by a network node device (Adcox as stated in 
par. [0004], in a "fiber to the home" (FTTH) system having a central office (CO) that 
interfaces a packet data network with a passive optical network (PON). The (MAC) layer 
address translation system includes a home network unit (HNU), a host system, and a 
MAC address table. The HNU is coupled to the PON and has an associated base MAC 
layer address and an associated secondary MAC layer address that identify the HNU 
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within the PON. The host system is coupled in a network to the HNU and has an 
associated host MAC layer address that identifies the host system within the network), 

the packet oriented network comprised of at least one network element 
connected to the network node device (Adcox as stated in par. [0012], [0074], The drop 
fiber is terminated at the customer premise in an electronic unit called The Home 
Network Unit ("HNU"). FIG. 9 is an electrical block diagram of the HNU 50. The HNU 50 
is a unique part of the FTTH system 10 that provides complete, broadband, multi-media 
access for a single subscriber. The HNU 50 is a locally-powered advanced network 
device that provides 3 telephone POTS connections, a bi-directional 10Base-T Ethernet 
connection, a CATV coaxial connection 60, and a DBS digital TV connection 58. These 
connections, which are preferably located along a single strip on the bottom of the HNU 
unit 50, are subsequently connected to the internal phone, data, and TV wiring of the 
subscriber's home or business, and then coupled to the phones, computers, TVs and 
other peripherals of the subscriber), 

each network element having a unique address within the packet-oriented 
network, the network node device utilizing the method comprising (Adcox as stated in 
par. [0110], [0112], FIG. 17 illustrates an exemplary FTTH system 400 with an Ethernet 
connection supporting MAC layer address translation. The system 400 includes a 
plurality of HNUs 410 coupled to the central office 12 via the passive optical network 
(PON) 44, 46. In addition, each HNU 410 in the system 400 is coupled to a plurality of 
host systems 415-418 via an Ethernet drop 54. Each host system 415-418 is assigned 
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a static MAC address, typically by a manufacturer that identifies the device on the 
Ethernet (are unique address)): 

setting up a connection between a first network element and an external device, 
the connection being set up such that the unique address of the first network element is 
converted to an address valid for the external device; (Adcox as stated in par. [0057- 
0058], [0111-0116], FIG. 4 is a block diagram showing TCP/IP data transport over an 
Ethernet connection in a FTTH system. This figure depicts data flow from the PPPOE 
broadband remote access server 26A to the individual 10Base-T connections of the 
HNUs 50. From the PPPOE server 26A, the data connections fan out through Ethernet 
switches 22. Via this connectivity, the subscriber can connect their computer via 
Ethernet to the home network unit 50. The subscriber installs a PPPOE client on their 
computer that allows them to access ISPs through a dial-up networking client. The 
central office 12 and PON 44, 46 may be similar to those described above. For 
example, the central office 12 preferably includes a QOIU 20A, Ethernet switch 22, and 
PPPOE server 26A, as describe above with reference to FIG. 4. The host systems 415- 
418 are processing devices, such as personal computers, that are configured to 
communicate over an Ethernet connection. The HNUs 410 are each assigned a base 
MAC address that is used to transmit and receive data traffic over the PON 44, 46. In 
addition, the HNUs 410 each include a MAC address look-up table 420 that is used to 
relate the secondary HNU MAC addresses with corresponding host MAC layer 
addresses. The MAC address look-up table 420 may, for example, be stored in a 
memory device accessible by a processor in the HNU 410. The HNUs 410 may also 
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include a MAC address translation software module that is executed by a processor in 
the HNU 410 to query the MAC address look-up table 420. When a data packet is 
transmitted from a host system 415-418, the MAC layer address of the host system 
415-418 is translated into a secondary MAC layer address for the HNU 410 before the 
data packet is transmitted through the FTTH system 400 to the network 26); 

verifying message header entries of data packets exchanged between the 
external device and the first network element; (Adcox as stated in par. [0117], For 
example, if one of the host systems (e.g., host 2) 416 addresses a data packet for 
transmission to a packet data network 26, such as the Internet, then the data packet is 
first transmitted over the Ethernet 54 to the HNU 410. The data packet from the host 
system 416 initially includes a header that identifies the MAC address (e.g., 
00:50:04:00:C1 :8D) assigned to the host system 416. Once the data packet is received 
by the HNU 410, the MAC address table 420 is queried to translate the host MAC 
address (e.g., 00:50:04:00:C1 :8D) into a corresponding secondary HNU MAC address 
(e.g., 00:B0:48:00:34:B3). The data packet header is then modified by the HNU 410 to 
replace the MAC address of the host system 416 with the identified secondary MAC 
address for the HNU 410. In addition, if the outgoing data packet is an ARP request, 
then the HNU 410 may also modify the Ethernet address embedded in the payload data 
to the identified secondary HNU MAC address. The modified data packet is then 
transmitted over the FTTH system 400 to the network 26); 

determining whether a message header entry characterizing an expanded 
packet-oriented protocol is within the message header entries (Adcox as stated in par. 
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[0118], [0013], [0032], An example of an outgoing data packet 500 transmitted from the 
HNU 410 to a network device is shown in FIG. 18. The data packet includes a header 
502, a data payload 504, and a CRC checksum 506. The header 502 includes a 6 byte 
destination address 508 that identifies the network device, a 6 byte source address 510 
that identifies the HNU 410, and a 2 byte protocol field 512 that identifies the protocol of 
the data payload (e.g., IP). As explained above, the source address 510 of the data 
packet 500 is a secondary MAC layer address that identifies the HNU 410 and also 
identifies one of the host systems 415 by means of its least significant byte (e.g., B2). 
The FTTH system provides high-speed symmetrical (i.e., bi-directional) data transport 
using a secure Point-to-Point Protocol over Ethernet (PPPoE) transport protocol. Data 
from customers is aggregated and converted, if necessary, at a CO to a protocol 
compatible with the Internet Service Providers. HNU data traffic is received and 
transmitted as Ethernet packets using Point-to-Point Protocol over Ethernet (PPPoE). 
The 10Base-T interface provided at the HNU 50 is IEEE 802.3 compliant. The HNU 
10Base-T interface is connected to a standard Network Interface Card (NIC) installed in 
the customer's computer over CAT-3 or CAT-5 cabling in the home. The PPPoE 
session is initiated at the customer's computer and terminated by the ISP provider); 

if the message header entry is determined to characterize an expanded packet- 
oriented protocol, establishing a temporarily transparent connection between the first 
network element and the external device, the unique address of the first network 
element that is valid for the external device being transferred to the external device 
without converting that unique address for a duration of the temporarily transparent 
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connection (Adcox as stated in par. [0119], The secondary HNU MAC layer address 
may be assigned to a particular host system 415-418 in the MAC address table 420 
either statically or dynamically to identify the host device 415-418 from which the data 
packet was initiated. For example, in one embodiment, the secondary HNU MAC 
addresses may be dynamic. That is, a secondary HNU MAC address may be 
temporarily assigned to a particular host system 416 when the host system 416 first 
communicates with the HNU 410. The secondary HNU MAC address may then be 
reassigned to another host device 415, 417, 418 if the HNU 410 and host system 416 
are not in communication for a set period of time. In another embodiment, the 
secondary HNU MAC addresses may be static. That is, each host system 415-418 may 
be permanently assigned a secondary HNU MAC address in the MAC address table 
420). 

As regards to Claim 15, Adcox discloses, method according to claim 14, 
wherein the unique address of the first network element is assigned by the external 
device while the connection is set up between the first network element and the external 
device (Adcox as stated in par. [0049], [0111-0113], to support the multi-media 
services provided in the FTTH system 10, each Quad OIU card 20A has a 100 Base-T 
interface that interfaces to an Ethernet switch 22 going upstream for internet service 
providers (ISPs) 26B. The Ethernet switch 22 is coupled to a PPPOE server 26A, which 
controls customer access to the ISPs 26B. The central office 12 and PON 44, 46 may 
be similar to those described above. For example, the central office 12 preferably 
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includes a QOIU 20A, Ethernet switch 22, and PPPOE server 26A, as describe above 
with reference to FIG. 4. The HNUs 410 are each assigned a base MAC address (e.g., 
00:B0:48:00:34:B1) that is used to transmit and receive data traffic over the PON 44, 
46, as described above. In addition, the HNUs 410 are also assigned a plurality of 
secondary MAC addresses, each corresponding to one of the host systems 415-418 
coupled to the HNU 410 via the Ethernet drop 54. Preferably, the secondary MAC 
addresses of the HNU 410 are assigned by incrementing the base MAC address by a 
set value. In the illustrated embodiment, for example, the secondary MAC address 
corresponding to host 1 (415) is 00:B0:48:00:34:B2, which is assigned by incremented 
the base MAC address by a value of 1. Operationally, data traffic may be transmitted to 
and from the HNU 410 using either the base MAC address or any of the secondary 
MAC addresses). 

As regards to Claim 16, Adcox discloses, method according to claim 14, 
wherein a modulation/demodulation device connects the external device to the network 
node device such that the network node device exchanges data packets of the packet- 
oriented network with the external device via the modulation/demodulation device. 
(Adcox as stated in par. [0035], [0056], [0096], The CO equipment consists of a Splitter 
WDM Frame (SWX) 30, fiber amplifiers and transmitters 38A-38E, DISCS. RTM. MX 
MDS 20A 20B, 20F, DISCS. RTM. Common Shelf 20C, broadband data aggregation 
equipment 22, plus the corresponding management systems 20E. The CO equipment 
supports existing NGDLC capabilities (TR-008, GR-303) plus the interfaces to OSS 
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systems required for management of video and data traffic. Each Quad OIU card 20A at 
the central office 12 supports 4 fibers, and with the 4-to-1 split on each one of these 
fibers, 16 home network units 50 can be coupled to one Quad OIU card 20A. The 
sixteen 10Base-T interfaces 54 in the homes are aggregated into a single 100 Base-T 
interface 20G back into the Ethernet switch 22 at the central office 12. In this manner, 
one 100 Base-T port supports 16 homes (HNU)s. FIG. 13 is an electrical block diagram 
showing the logical components of a preferred Common FPGA 134 operating within the 
QOIU card 20A. The Common FPGA 134 includes a PCMR interface block 270 for 
receiving Pulse-Code Modulated (PCM) data from the DPU controller 20B, a PCMX 
interface block 272 for transmitting PCM data to the DPU controller 20B, a back-plane 
processor interface 274, which is also coupled to the DPU 20B, a phase-locked loop 
block 276, a RISC interface block 278, a memory controller block 280 for interfacing the 
circuitry on the common FPGA to an associated SRAM 138, a plurality of OIU Receiver 
interface modules 282 for interfacing with the framers on the Framer FPGA, and a 
transmit packet generator 292 for transmitting packets to the framers). 

As regards to Claim 17, Adcox discloses, method according to claim 15, 
wherein a modulation/demodulation device connects the external device to the network 
node device such that the network node device exchanges data packets of the packet- 
oriented network with the external device via the modulation/demodulation device 
(Adcox as stated in par. [0074-0078], FIG. 9 is an electrical block diagram of the HNU 
50. The HNU 50 is a unique part of the FTTH system 10 that provides complete, 
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broadband, multi-media access for a single subscriber, as described generally above. 
The HNU 50 is a locally-powered advanced network device that provides 3 telephone 
POTS connections, a bi-directional 10Base-T Ethernet connection, a CATV coaxial 
connection 60, and a DBS digital TV connection 58. These connections, which are 
preferably located along a single strip on the bottom of the HNU unit 50, are 
subsequently connected to the internal phone, data, and TV wiring of the subscriber's 
home or business, and then coupled to the phones, computers, TVs and other 
peripherals of the subscriber. The QuPlexer.TM. 52 is a module that handles all the 
optics, optical to electrical conversions O/E and E/O, and optical 
multiplexing/demultiplexing of the various multi-media signals serviced through the HNU 
50. An input fiber 174 couples to the QuPlexer.TM. 52, and carries the 1550 nm video 
information and the 1310 nm telephony and data information. The QuPlexer.TM. 
receives the 1550 nm video signal, isolates it from the 1310 nm signal, converts it to a 
corresponding electrical signal, and routes that signal to the CATV connector 172 and 
the DBS connector 172 for distribution to the TV and other peripheral devices in the 
subscriber's home that are connected to the CATV coax 60 or the DBS coax 58). 

As regards to Claim 18, Adcox discloses, method according to claim 14, 
wherein a verification is carried out before the transparent connection for the first 
network element is set up to determine whether a transparent connection already exists 
for a least one other network element (Adcox as stated in par. [0086-0088], FIG. 11 is 
an electrical block diagram showing the logical components of the control Field 
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Programmable Gate Array (FPGA) 150 operating within the HNU 50. A RISC processor 
interface 234 is included in the FPGA, and is used to communicate information between 
the control FPGA 150 and the off-chip RISC processor 158. This is provided so that the 
processor has access to read and write in the EABs so that it can learn the MAC 
address of the Quad OIU 20A for packet routing. As noted above, if the received packet 
at the Rx Fiber interface 200 matches the HNU's MAC address, it is routed to the 
receive DS-0 handler 222. If the address of the packet doesn't match the MAC address 
of the HNU 50, then the packet is routed to the receive memory controller 206, where it 
gets stored in the 64 k by 16 SRAM 210. Packets are also monitored coming 
downstream from the home devices to the HNU 50, and if it matches a MAC address 
that has already been learned by the HNU 50 as being associated with peripherals 
coupled to the Ethernet PHY 54, then the packet gets forwarded on to the Ethernet 
connection). 

As regards to Claim 19, Adcox discloses, method according to claim 15, 
wherein a verification is carried out before the transparent connection for the first 
network element is set up to determine whether a transparent connection already exists 
for a least one other network element (Adcox as stated in par. [0090-0091], Data traffic 
coming from the subscriber's network is received by the transmit Ethernet PHY 54, and 
is routed on-chip to the Tx Ethernet MAC 218, onto the Rx Memory controller 220, and 
is written into the SRAM 154 via the memory interface 210. Also shown here is a Rx 
Ethernet monitor 216, which monitors the incoming data traffic from the subscriber's 
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network and learns the MAC addresses associated with computers (or other devices) in 
that home. These MAC addresses are stored and utilized by the Rx Memory controller 
206 in determining whether received data packets from the QuPlexer.TM. 52 should be 
routed onto the subscriber's Ethernet connection or dropped. The transmit memory 
controller 208 reads data packets out from the memory 154 via the memory interface 
21 , and routes them out to the transmit fiber interface 202, where the data packets from 
the Ethernet connection are merged with the voice traffic. The transmit fiber interface 
202 prioritizes voice packets from the Tx DS-0 packet generator 224 so as to reduce 
any latency that may be added to the voice traffic in the event of a large data packet 
from the Tx memory controller 208. If a large data packet is already in the process of 
being transmitted, the Tx Fiber Interface will pause transmitting that data packet and 
cut-through to the voice-packet from the Tx DS-0 packet generator 224 in order to 
ensure that the voice packets are prioritized, thereby reducing the round-trip latency 
imposed on voice traffic within the system). 

As regards to Claim 20, Adcox discloses, method according to claim 16, 
wherein a verification is carried out before the transparent connection for the first 
network element is set up to determine whether a transparent connection already exists 
for a least one other network element (Adcox as stated in par. [0105-0106], FIG. 15 
shows an HNU timeslot selection interface 330 that may be included in the HNUs 50. As 
noted above, each of the four HNUs 50 in a group transmit upstream to the central 
office 12 in one of four TDMA data slots. FIG. 15 shows a mechanism for manually 
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selecting the upstream TDMA time slot for a particular HNU 50. FIG. 16A sets forth the 
methodology 340 of automatically selecting an HNU timeslot when power is first applied 
to the HNU 50. Beginning at step 342, power is applied to the HNU 50, or, as described 
below, a timer interrupt causes the already-powered up HNU 50 to proceed to the 
remaining steps of the method. At step 344, the HNU 50 retrieves a pre-programmed 
HNU timeslot from memory. The HNU 50 then determines, at step 346, if that timeslot is 
already in use by another HNU 50 in the group of four HNUs 50. If the timeslot is not in 
use, then at step 354 the HNU 50 is enabled to communicate on the stored timeslot). 

As regards to Claim 21, Adcox discloses, method according to claim 14, 
wherein a maximum number of transparent connections is defined depending on a 
specification of the external device (Adcox as stated in par. [0027], [0032], The HNU 
50 provides all services on a single circuit card mounted in the housing. The HNU circuit 
board provides the WDM and electrical to optical conversion functions to extract the 
POTS and data signals from the 1310nm wavelength and the video signals from the 
1550 nm wavelength. In the upstream direction the HNU 50 converts the electrical 
signals to optical signals and multiplexes the 1330 nm and 1550 nm wavelengths onto 
the fiber for transport back to the CO. HNU data traffic is received and transmitted as 
Ethernet packets using Point-to-Point Protocol over Ethernet (PPPoE). The 10Base-T 
interface provided at the HNU 50 is IEEE 802.3 compliant. The HNU 10Base-T interface 
is connected to a standard Network Interface Card (NIC) installed in the customer's 
computer over CAT-3 or CAT-5 cabling in the home. The PPPoE session is initiated at 
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the customer's computer and terminated by the ISP provider. The high-speed data 
service downstream performance is 20 Mbps shared among four homes connected at 
the Passive Optical Splitter 46 with downstream burst capability of 10 Mbps to each 
home. The upstream performance is 4.5 Mbps dedicated for each home. All four of the 
homes linked to the Passive Optical Splitter 46 have the ability to conduct simultaneous 
4.5 Mbps data sessions). 

As regards to Claim 22, Adcox discloses, method according to claim 15, 
wherein a maximum number of transparent connections is defined depending on a 
specification of the external device (Adcox as stated in par. [0056-0057], Each Quad 
OIL) card 20A at the central office 12 supports 4 fibers, and with the 4-to-1 split on each 
one of these fibers, 16 home network units 50 can be coupled to one Quad OIL) card 
20A. The sixteen 10Base-T interfaces 54 in the homes are aggregated into a single 100 
Base-T interface 20G back into the Ethernet switch 22 at the central office 12. In this 
manner, one 100 Base-T port supports 16 homes. FIG. 4 is a block diagram showing 
TCP/IP data transport over an Ethernet connection in a FTTH system. This figure 
depicts data flow from the PPPOE broadband remote access server 26A to the 
individual 10Base-T connections of the HNUs 50. From the PPPOE server 26A, the 
data connections fan out through Ethernet switches 22. Each Ethernet switch 22 
supports multiple 100 Base-T interfaces 20G to each Quad OIU card 20A, which in turn 
supports 4 fibers, or 16 HNUs 50, each having a 10 Base-T connection). 
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As regards to Claim 23, Adcox discloses, method according to claim 21 further 
comprising rejecting an establishment of the transparent connection if another network 
element already has a transparent connection established (Adcox as stated in par. 
[0059], [0088], FIG. 5 is a block diagram showing POTS telephony transport in a FTTH 
system. Here, the telephony data is packetized and routed to and from a class 5 digital 
switch 18 in the central office 12, and it interfaces to the DISCS. RTM. MX common 
equipment shelf 20C. The common equipment shelf 20C includes all of the circuitry 
necessary for proper routing and processing of the telephony data, such as an 
integrated Time-Slot Interchanger (TSI). As noted above, if the received packet at the 
Rx Fiber interface 200 matches the HNU's MAC address, it is routed to the receive DS- 
0 handler 222. If the address of the packet doesn't match the MAC address of the HNU 
50, then the packet is routed to the receive memory controller 206, where it gets stored 
in the 64 k by 16 SRAM 210. Packets are also monitored coming downstream from the 
home devices to the HNU 50, and if it matches a MAC address that has already been 
learned by the HNU 50 as being associated with peripherals coupled to the Ethernet 
PHY 54, then the packet gets forwarded on to the Ethernet connection. If the MAC 
address doesn't match a learned MAC address at the HNU 50, then it is discarded so 
that only packets destined to MAC addresses at the particular subscriber's home 
actually go through the HNU 50. In this manner, packets associated with other HNUs 50 
are not visible to the other HNUs 50 on the fiber network). 



Application/Control Number: 10/529,334 Page 17 

Art Unit: 2444 

As regards to Claim 24, Adcox discloses, method according to claim 21 further 
comprising cancelling an existing transparent connection and subsequently establishing 
a transparent connection between the external device and a second network element. 
(Adcox as stated in par. [0061], [0091], The logical pipe for transporting the voice traffic 
is shared on a point-to-point basis between the home network units HNUs 50 and the 
Quad OIUs 20A, and voice traffic is prioritized over upstream data traffic. A special cut- 
through feature is implemented at the HNU 50 so that when a voice packet is ready to 
transmit, any data packet currently being sent is paused and the voice packet is cut- 
through for immediate transmission. This is done to prevent voice packets from having 
to wait until a large data packet completes transmission, which could take several TDM 
bursts. Once the voice packet has been transmitted, and assuming there are no other 
voice packets in the queue to transmit, the HNU 50 will then resume data transmission. 
The transmit memory controller 208 reads data packets out from the memory 154 via 
the memory interface 21, and routes them out to the transmit fiber interface 202, where 
the data packets from the Ethernet connection are merged with the voice traffic. The 
transmit fiber interface 202 prioritizes voice packets from the Tx DS-0 packet generator 
224 so as to reduce any latency that may be added to the voice traffic in the event of a 
large data packet from the Tx memory controller 208. If a large data packet is already in 
the process of being transmitted, the Tx Fiber Interface will pause transmitting that data 
packet and cut-through to the voice-packet from the Tx DS-0 packet generator 224 in 
order to ensure that the voice packets are prioritized, thereby reducing the round-trip 
latency imposed on voice traffic within the system). 
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As regards to Claim 25, Adcox discloses, method according to claim 14 further 
comprising terminating the transparent connection after a connection release request is 
detected (Adcox as stated in par. [0106], FIG. 16A sets forth the methodology 340 of 
automatically selecting an HNU timeslot when power is first applied to the HNU 50. 
Beginning at step 342, power is applied to the HNU 50, or, as described below, a timer 
interrupt causes the already-powered up HNU 50 to proceed to the remaining steps of 
the method. At step 344, the HNU 50 retrieves a pre-programmed HNU timeslot from 
memory. The HNU 50 then determines, at step 346, if that timeslot is already in use by 
another HNU 50 in the group of four HNUs 50. If the timeslot is not in use, then at step 
354 the HNU 50 is enabled to communicate on the stored timeslot. At step 356, the LED 
corresponding to that timeslot is then illuminated, and at step 358, the timer interrupt is 
disabled. Control then passes to step 360, where the HNU 50 is waiting for an interrupt 
to occur). 

As regards to Claim 26, Adcox discloses, method according to claim 25, 
wherein the connection release request is triggered when no data packets have been 
exchanged according to the expanded packet-oriented protocol within a predefined time 
period (Adcox as stated in par. [01 19], The secondary HNU MAC layer address may be 
assigned to a particular host system 415-418 in the MAC address table 420 either 
statically or dynamically to identify the host device 415-418 from which the data packet 
was initiated. For example, in one embodiment, the secondary HNU MAC addresses 
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may be dynamic. That is, a secondary HNU MAC address may be temporarily assigned 
to a particular host system 416 when the host system 416 first communicates with the 
HNU 410. The secondary HNU MAC address may then be reassigned to another host 
device 415, 417, 418 if the HNU 410 and host system 416 are not in communication for 
a set period of time. In another embodiment, the secondary HNU MAC addresses may 
be static. That is, each host system 415-418 may be permanently assigned a secondary 
HNU MAC address in the MAC address table 420). 

As regards to Claim 27, Adcox discloses, method according to claim 14, 
wherein the communication of the at least one network element with the network node 
device is effected according to Internet protocol or according to PPPoE communication 
protocol (Adcox as stated in par. [0090], Data traffic coming from the subscriber's 
network is received by the transmit Ethernet PHY 54, and is routed on-chip to the Tx 
Ethernet MAC 218, onto the Rx Memory controller 220, and is written into the SRAM 
154 via the memory interface 210. Also shown here is a Rx Ethernet monitor 216, which 
monitors the incoming data traffic from the subscriber's network and learns the MAC 
addresses associated with computers (or other devices) in that home. These MAC 
addresses are stored and utilized by the Rx Memory controller 206 in determining 
whether received data packets from the QuPlexer.TM. 52 should be routed onto the 
subscriber's Ethernet connection or dropped. In one embodiment, the system only 
carries PPPOE traffic, and therefore the Rx Ethernet Monitor 216 is configured to learn 
only those MAC addresses associated with PPPOE traffic. In this manner, the 
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subscriber can have a home network in their house with a number of computers, but 
only those machines that communicate using PPPOE can send/receive data outside the 
home network). 

As regards to Claim 28, Adcox discloses, network node element for supporting 
a transparent exchange of data packets comprising (Adcox as stated in par. [0024- 
0027], The HNU 50 is located inside the customer premise 16 and provides the 
following services: (i) 3 POTS lines 56; (ii) 1 CATV drop (50-750 MHz) 60; (iii) 1 DBS 
drop (950-2050 MHz) 58; and (iv) 1 10 Mbps Ethernet drop 54. The HNU 50 provides all 
services on a single circuit card mounted in the housing): 

at least one first network interface configured to connect to a packet-oriented 
network; at least one second network interface configured to connect to an external 
device (Adcox as stated in par. [0028], [0032], The POTS, video and Ethernet data are 
provided as connectorized outputs on the HNU 50 housing. Three RJ11 connectors are 
provided for connection to the house telephone wiring. Each connector provides a 
separate, private line. Two T* type connectors are provided for video feeds into the 
customer premise. One connector provides the CATV signal and the other provides the 
digital DBS signal. A single RJ45 connector is provided for a 10Base-T high-speed data 
connection to the customer's computer. HNU data traffic is received and transmitted as 
Ethernet packets using Point-to-Point Protocol over Ethernet (PPPoE). The 10Base-T 
interface provided at the HNU 50 is IEEE 802.3 compliant. The HNU 10Base-T interface 
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is connected to a standard Network Interface Card (NIC) installed in the customer's 
computer over CAT-3 or CAT-5 cabling in the home); 

at least one monitoring unit operatively connected to at least one of the at least 
one first network interface and the at least one second network interface, the at least 
one monitoring unit configured to establish a temporarily transparent connection 
between at least one network of the packet-oriented network and the external device 
(Adcox as stated in par. [0044-0046], [0090], A Supervisory System (SS) platform 20E 
is connected to the FTTH system 10 via the Central Office Terminal (COT) 20D. The 
COT provides a control path DS1 to the Common Shelf 20C which carries control 
messages to/from the MDS shelf 20F and to the HNU 50 via the fiber link. The SS 20E 
is connected to the COT 20D via a RS-422 connection. One COT 20D controls up to 16 
Common shelves 20C. The SS 20E provides the interface to the system operator's 
Operational Support Systems (OSS). The SS manages tasks such as System 
Configuration, Provisioning, Maintenance, Inventory, Performance Monitoring and 
Diagnostics. Data traffic coming from the subscriber's network is received by the 
transmit Ethernet PHY 54, and is routed on-chip to the Tx Ethernet MAC 218, onto the 
Rx Memory controller 220, and is written into the SRAM 154 via the memory interface 
210. Also shown here is a Rx Ethernet monitor 216, which monitors the incoming data 
traffic from the subscriber's network and learns the MAC addresses associated with 
computers (or other devices) in that home. These MAC addresses are stored and 
utilized by the Rx Memory controller 206 in determining whether received data packets 
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from the QuPlexer.TM. 52 should be routed onto the subscriber's Ethernet connection 
or dropped); 

and wherein the network node element is configured to not convert a unique 
address of any network element that is allocated to that network element by the external 
device for a_duration of a temporarily transparent connection established between that 
network element and the external device (Adcox as stated in par. [01 10-01 15], [01 19], 
FIG. 17 illustrates an exemplary FTTH system 400 with an Ethernet connection 
supporting MAC layer address translation. The system 400 includes a plurality of HNUs 
410 coupled to the central office 12 via the passive optical network (PON) 44, 46. 
Preferably, each single fiber 44 in the PON is split with a passive splitter 46 to support 
four HNUs 410. In addition, each HNU 410 in the system 400 is coupled to a plurality of 
host systems 415-418 via an Ethernet drop 54. The central office 12 and PON 44, 46 
may be similar to those described above. For example, the central office 12 preferably 
includes a QOIU 20A, Ethernet switch 22, and PPPOE server 26A, as describe above 
with reference to FIG. 4. The host systems 415-418 are processing devices, such as 
personal computers, that are configured to communicate over an Ethernet connection. 
Each host system 415-418 is assigned a static MAC address, typically by a 
manufacturer that identifies the device on the Ethernet. The HNUs 410 are each 
assigned a base MAC address (e.g., 00:B0:48:00:34:B1) that is used to transmit and 
receive data traffic over the PON 44, 46, as described above. In addition, the HNUs 410 
are also assigned a plurality of secondary MAC addresses, each corresponding to one 
of the host systems 415-418 coupled to the HNU 410 via the Ethernet drop 54. 
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Preferably, the secondary MAC addresses of the HNU 410 are assigned by 
incrementing the base MAC address by a set value. In the illustrated embodiment, for 
example, the secondary MAC address corresponding to host 1 (415) is 
00:B0:48:00:34:B2, which is assigned by incremented the base MAC address by a 
value of 1 . Operationally, data traffic may be transmitted to and from the HNU 410 using 
either the base MAC address or any of the secondary MAC addresses. In addition, the 
HNUs 410 each include a MAC address look-up table 420 that is used to relate the 
secondary HNU MAC addresses with corresponding host MAC layer addresses. For 
example, in the illustrated embodiment, the MAC address look-up table 420 relates the 
secondary HNU MAC address 00:B0:48:00:34:B2 with the host MAC address 
00:E0:98:00:A0:02. For convenience, the secondary HNU MAC addresses shown in the 
illustrated exemplary MAC address look-up table 420 are identified by only their two 
least significant digits (e.g., B2-B5). Preferably, the MAC address look-up table 420 
relates each host MAC address (e.g., 00:E0:98:00:A0:02) with an entire 6 byte 
secondary HNU MAC address (e.g., 00:B0:48:00:34:B2). In other embodiments, 
however, the MAC address look-up table 420 may use alternative schemes to identify 
the secondary HNU MAC addresses, such as relating only the least significant bit or 
byte of a secondary HNU MAC address with a corresponding host MAC address. The 
secondary HNU MAC layer address may be assigned to a particular host system 415- 
418 in the MAC address table 420 either statically or dynamically to identify the host 
device 415-418 from which the data packet was initiated. In another embodiment, the 
secondary HNU MAC addresses may be static. That is, each host system 415-418 may 
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be permanently assigned a secondary HNU MAC address in the MAC address table 
420). 

As regards to Claim 32, Adcox discloses, method of claim 14 wherein the 
expanded packet- oriented protocol is PPPoE (Adcox as stated in par. [0090], Data 
traffic coming from the subscriber's network is received by the transmit Ethernet PHY 
54, and is routed on-chip to the Tx Ethernet MAC 218, onto the Rx Memory controller 
220, and is written into the SRAM 154 via the memory interface 210. Also shown here is 
a Rx Ethernet monitor 216, which monitors the incoming data traffic from the 
subscriber's network and learns the MAC addresses associated with computers (or 
other devices) in that home. These MAC addresses are stored and utilized by the Rx 
Memory controller 206 in determining whether received data packets from the 
QuPlexer.TM. 52 should be routed onto the subscriber's Ethernet connection or 
dropped. In one embodiment, the system only carries PPPOE traffic, and therefore the 
Rx Ethernet Monitor 216 is configured to learn only those MAC addresses associated 
with PPPOE traffic. In this manner, the subscriber can have a home network in their 
house with a number of computers, but only those machines that communicate using 
PPPOE can send/receive data outside the home network). 

As regards to Claim 33, Adcox discloses, method of claim 28 wherein the 
expanded packet- oriented protocol is PPPoE (Adcox as stated in par. [0090], Data 
traffic coming from the subscriber's network is received by the transmit Ethernet PHY 
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54, and is routed on-chip to the Tx Ethernet MAC 218, onto the Rx Memory controller 
220, and is written into the SRAM 154 via the memory interface 210. Also shown here is 
a Rx Ethernet monitor 216, which monitors the incoming data traffic from the 
subscriber's network and learns the MAC addresses associated with computers (or 
other devices) in that home. These MAC addresses are stored and utilized by the Rx 
Memory controller 206 in determining whether received data packets from the 
QuPlexer.TM. 52 should be routed onto the subscriber's Ethernet connection or 
dropped. In one embodiment, the system only carries PPPOE traffic, and therefore the 
Rx Ethernet Monitor 216 is configured to learn only those MAC addresses associated 
with PPPOE traffic. In this manner, the subscriber can have a home network in their 
house with a number of computers, but only those machines that communicate using 
PPPOE can send/receive data outside the home network). 

As regards to Claim 34, Adcox discloses, method according to claim 14, 
wherein the at least one network element is comprised of a plurality of network 
elements and communication of the network elements is effected according to at least 
one of Internet protocol and PPPoE communication protocol (Adcox as stated in par. 
[0013], [0057], The FTTH system provides high-speed symmetrical (i.e., bi-directional) 
data transport using a secure Point-to-Point Protocol over Ethernet (PPPoE) transport 
protocol. Data from customers is aggregated and converted, if necessary, at a CO to a 
protocol compatible with the Internet Service Providers. FIG. 4 is a block diagram 
showing TCP/IP data transport over an Ethernet connection in a FTTH system. This 
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figure depicts data flow from the PPPOE broadband remote access server 26A to the 
individual 10Base-T connections of the HNUs 50. From the PPPOE server 26A, the 
data connections fan out through Ethernet switches 22). 

As regards to Claim 35, Adcox discloses, network node element according to 
claim 28 wherein the at least one second network interface is comprised of a modem 
connected to the network node element (Adcox as stated in par. [0057-0058], FIG. 4 is 
a block diagram showing TCP/IP data transport over an Ethernet connection in a FTTH 
system. This figure depicts data flow from the PPPOE broadband remote access server 
26A to the individual 10Base-T connections of the HNUs 50. From the PPPOE server 
26A, the data connections fan out through Ethernet switches 22. Each Ethernet switch 
22 supports multiple 100 Base-T interfaces 20G to each Quad OIU card 20A, which in 
turn supports 4 fibers, or 16 HNUs 50, each having a 10 Base-T connection. Via this 
connectivity, the subscriber can connect their computer via Ethernet to the home 
network unit 50. The subscriber installs a PPPOE client on their computer that allows 
them to access ISPs through a dial-up networking client. Thus, to the subscriber 
software, the Ethernet connection looks just like a dial-up connection, but their is no 
dialing (as with a modem)). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



Application/Control Number: 10/529,334 Page 27 

Art Unit: 2444 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 29-31 rejected under 35 U.S.C. 103(a) as being obvious over US Patent 
Publication No. 20030236916 to Adcox, Timothy D. et al., (hereinafter "Adcox"). 
As regards to Claim 29, Adcox discloses, network node element according to 
claim 28, wherein the network node element is a router (Adcox as stated in par. [0074- 
0075], [0085], FIG. 9 is an electrical block diagram of the HNU 50. The HNU 50 is a 
unique part of the FTTH system 10 that provides complete, broadband, multi-media 
access for a single subscriber, as described generally above. The HNU 50 is a locally- 
powered advanced network device that provides 3 telephone POTS connections, a bi- 
directional 10Base-T Ethernet connection, a CATV coaxial connection 60, and a DBS 
digital TV connection 58. These connections, which are preferably located along a 
single strip on the bottom of the HNU unit 50, are subsequently connected to the 
internal phone, data, and TV wiring of the subscriber's home or business, and then 
coupled to the phones, computers, TVs and other peripherals of the subscriber. A fiber 
splicing tray is mounted in the lid of the HNU housing. An input fiber 48 is routed into the 
HNU 50, coupled to the fiber splicing tray and fiber 174, and then coupled to the 
QuPlexer.TM. module 52 mounted on the circuit card. At the HNU 50, the 1310 nm 
downstream voice/data Packet signals are received by the QuPlexer.TM. 52, extracted 
and converted into corresponding electrical signals, and routed to the HNU control 
FPGA 150. From here, the voice packets are extracted and routed to the three POTS 
lines 56, and the data packets are extracted and routed to the Ethernet PHY 10Base-T 
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interface 54. Also shown at the HNU 50 are the RISC processor 158, the 25 MHZ 
VCXO 152, and the support SRAM 154. Upstream voice/data information from the 
POTS lines and the Ethernet connection are packetized at the FPGA 150 and routed to 
the QuPlexer.TM. 52 for conversion to 1310 nm optical signals to launch onto the fiber 
network 44/48 back to the QOIU card 20A). 

Adcox does not explicitly disclose "the network node element i. e., HNU 50 is a 
router". Instead Adcox discloses "HNU 50 performing routing functions." However, it 
would have been obvious for one in the art to recognize that, At the HNU 50, the 1310 
nm downstream voice/data Packet signals are received by the QuPlexer.TM. 52, 
extracted and converted into corresponding electrical signals, and routed to the HNU 
control FPGA 150. From here, the voice packets are extracted and routed to the three 
POTS lines 56, and the data packets are extracted and routed to the Ethernet PHY 
10Base-T interface 54, is an obvious variant of a router. Replacing one with other does 
not change the structure or the outcome of the claimed invention. 

As regards to Claim 30, Adcox discloses, network node element according to 
claim 28, wherein the at least one monitoring unit controls at least one bridging device 
of the network node element (Adcox as stated in par. [0105], FIG. 15 shows an HNU 
timeslot selection interface 330 that may be included in the HNUs 50. As noted above, 
each of the four HNUs 50 in a group transmit upstream to the central office 12 in one of 
four TDMA data slots. FIG. 15 shows a mechanism for manually selecting the upstream 
TDMA time slot for a particular HNU 50. An interface 330 is preferably included on the 
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single circuit card in the HNU 50. This interface consists of four green LEDs 332 and a 
red LED 334. The four green LEDs 332 are marked HNU1 , HNU2, HNU3, and HNU4, 
and the red LED 334 is marked clear. Also included is a select pushbutton 336. The 
select pushbutton is used to select the upstream TDMA timeslot for the HNU 50. Each 
time the pushbutton 336 is depressed, the HNU 50 will cycle from one HNU timeslot to 
the next, and the associated green LED will be illuminated indicating which HNU 
timeslot is currently selected). 

Adcox does not explicitly disclose "monitoring unit controls at least one bridging 
device of the network node element". Instead Adcox discloses "the network node 
element HNU 50 has a HNU timeslot selection interface 330 which bridges timeslot 
selection for connection upstream to the central office 12 in one of four TDMA data 
slots." However, it would have been obvious for one in the art to recognize that, 
Timeslot selection interface, is an obvious variant of a bridge. Replacing one with other 
does not change the structure or the outcome of the claimed invention. 

As regards to Claim 31, Adcox discloses, network node element according to 
claim 29, wherein the at least one monitoring unit controls at least one bridging device 
of the network node element (Adcox as stated in par. [0105], FIG. 16A sets forth the 
methodology 340 of automatically selecting an HNU timeslot when power is first applied 
to the HNU 50. Beginning at step 342, power is applied to the HNU 50, or, as described 
below, a timer interrupt causes the already-powered up HNU 50 to proceed to the 
remaining steps of the method. At step 344, the HNU 50 retrieves a pre-programmed 
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HNU timeslot from memory. The HNU 50 then determines, at step 346, if that timeslot is 
already in use by another HNU 50 in the group of four HNUs 50). 

Adcox does not explicitly disclose "monitoring unit controls at least one bridging 
device of the network node element". Instead Adcox discloses "the network node 
element HNU 50 has a HNU timeslot selection interface 330 which bridges timeslot 
selection for connection upstream to the central office 12 in one of four TDMA data 
slots." However, it would have been obvious for one in the art to recognize that, 
Timeslot selection interface, is an obvious variant of a bridge. Replacing one with other 
does not change the structure or the outcome of the claimed invention. 



Action Final 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Muktesh G. Gupta whose telephone number is 571-270- 
5011. The examiner can normally be reached on Monday-Friday, 8:00 a.m. -5:00 p.m., 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William C. Vaughn can be reached on 571-272-3922. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

MG 

/William C. Vaughn, Jr./ 
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